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FOREWORD 


This report contains summary information on ground-water quality in one of the 50 
States, Puerto Rico, the Virgin Islands, or the Trust Territories of the Pacific Islands, 
Saipan, Guam, and American Samoa. The material is extracted from the Manuscript 
of the 1986 National Water Summary, and with the exception of the illustrations, 
which will be reproduced in multi-color in the 1986 National Water Summary, the 
format and content of this report is identical to the State ground-water-quality 
descriptions to be published in the 1986 National Water Summary. Release of this 
information before formal publication in the 1986 National Water Summary 


permits the earliest access by the public 
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water levels to recover and to reduce the potential for saltwater in 
trusion and other water-quality problems 

[he five principal Coastal Plain aquifers or aquifer sysicms 
(trom youngest to oldest) are the Kirkwood-Cohansey aquifer 
system, the Atlantic City 800-foot sand aquifer of the Kirkwood 
Formation, the Wenonah- Mount Laurel aquifer, the Englishtown 
aquifer, and the Potomac-Raritan-Magothy aquifer system 
(tig. 241). In general, extremely permeable beds of unconsolidated 
sand and gravel form the aquifers and slightly permeable interbeds 
of silt and clay form the contining beds. These interbedded, un 
consolidated sediments differ in areal extent and thickness, but the 
entire Coastal Plain system dips to the southeast and thickens 
scaward (fig. 28) All the aquifers except the Kirkwood-Cohansey 
aquifer system are confined. except where they crop out. These 
aquifers supply more than 70 percent of the freshwater used :n the 
3.400-mi, (square mile) Coastal Plain area 

North of the Fall Line, the principal aquifers are associated 
with the glacial valley-fill deposits (narrow, beltlike deposits scat 
tered throughout northern New Jersey and too small in areal cx 
rent to be shown in figure 241), the tractured shale and sandstone 
units of the Newark Group, the Valley and Ridge sedimentary units, 
and the weathered and fractured zones of the Highlands crystalline 
units. These aquifers are important locally and commonly are inter 
connected with surtace-water sources in most northern New Jersey 
public water-supply systems. Ground water provides about 20 per 
cent of the treshwater supply north of the Fall Line, an area of 3,080 

Ihe New Jersey Geological Survey and U.S. Geological 
Survey have investigated ground-water conditions in the Coastal 
Plain since the late 1800 s. In cooperation with the State, the U.S 
Geological Survey tormally began a saltwater-intrusion monitoring 
program in 1923. Nearly 9.000 chloride analyses were performed 
on water samples from 884 wells between 1923 and 1961 (Seaber 
1963). Since 1961, about 225 wells of a network of about 500 wells 
have been sampied each year for chloride, specific conductance 
temperature, and, more recently, sodium and pH. Thirteen areas 
ot the Coastal Plain (tig. 38) have well-detined occurrences of 
saltwater intrusion (Schaefer, 1983) 

In 1961. the cooperative program began "network" coverage 


| inorganic ground-water quality by sampling 15 to 50 different 
wells per year, largely in the Coastal Plain. By 1982, the sampling 
had been expanded to include trace metals and various organics 
and the sampling network had been redirected toward 20 different 
wells in the water-level observation-well network each year. The 
water-quality and water-level networks are being further expanded 
into the less-studied non-Coastal Plain aquifers in northern New 
Jersey. The water-quality network will sample about 30 wells an 
nually and the intensive basin-assessment program will sample 
another 20 wells 

U.S. Geological Survey cooperative studies with the State 
that assess the quantity and inorganic quality o f New Jersey's water 
supply sources also started in 1923 (Seaber. 1963). Since 1980 
the New Jersey and U.S. Geological Surveys have undertaken many 
ground-water-quality studies around the State, emphasizing trace 
metal and organic analyses. More than 1,750 wells have been 
sampled for major ions since 1980: about 55 percent (977 wells) 
also have been analyzed ¿or trace metals and organic constituents 
Of the 1.750 wells. 90 percent were sampled in regional studies 
and 10 percent were sampled as part of a network 








NEW JERSEY 
Ground-Water Quality 


New Jersey (fig. 14) historically has had and continues ti 
have a sufficient supply of ground water tor much of the State that 
is suitable for most uses. In fact, about SO percent of the 7.56 millio 
people in New Jersey (fig. 18) obtain their drinking water fron 
ground-water supplies about 39 percent from public-supply wells 
and 11 percent from domestic-supply wells 

Of the 622 public water-supply systems in the State, which 
include more than 1,900 wells, 90 percent obtain all or part of then 
supplies from ground-water sources (fig. 2). An additional 16.000 
seif-supply irrigation, industrial and commercial wells and about 
400.000 rural domestic-supply wells are used in the State (Robin 
son, 1986). In 1985, about 442 Mgal d (million gallons per day) 
of ground water was pumped for public-supply use, 157 Mgal d 
for selt-supphied industrial commercial use, 97 Meal d for ırrıga 
tion use, and 6$ Mgal d for rural domestic-supply use (Charles 
Qualis, U.S. Geological Survey, written commun.. 1986) 

The scientific literature before 1970 indicated that New 
Jersey's ground water was regionally suitable for most uses 
although locally saltwater intrusion, toxic metal or other inorganic 
contamination, objectionable odor and taste. and excessive iron con 
tent were problems. These studies had focused only on morgann 
quality because an awareness of organic ground-water contamina 
non was not realized until the advent of improved organic analytical 
capability in the 1970s. By 1977, reports on incidents of organic 
contamination resulting irom chemical-waste storage, production, 
disposal, or spills were reaching the New Jersey Department of 
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Environmental Protection with arity 

In 1986. New Jersey had 1.2243 known ot suspected 
hazardous-waste sites (fig $4) at which at least a site inspection 
of preliminary assessment had been made in response ti Us pod ted 
ground-water contamination (Robert Kunze, New Jersey Depart 
ment of Environmental Protection, written commun . 1986). More 
than 650 of these sites are known to need some remedial measures. 
and about 60 of the sites have been cleaned (Robinson, 1986) As 
of May 1986, 9! sites were on the ““Supertund”” or National 
Pnonties List for cleanup (U.S. Environmental Protection Agency. 
1986), as part of the Comprehensive Environmental Response. 
Compensation, aná Liability Act (CERC: ৯) of 1980, and another 
6 sites were proposed tor inclusion. Also, 196 sites require mon 
itoring under the Federal Resource Conservation and Recovery Act 
of 1976 (RCRA) program (Robert Kunze. New Jersey Department 
of Environmental Protection, written commun., 1986) A total of 
205 county and municipal landfilis (fig. 3C) are known to exist 
in New Jersey as of July 1986 (John Castner, New Jersey Depart 
ment of Environmental Protection, written commun.. 1986). most 
Of which are not included in the 1.224 sites noted above 


WATER QUALITY IN PRINCIPAL AQUIFERS 


New Jersey's principal aquifers (fig 241) are classified into 
two groups —Coastal Plain aquifers south of the Fall Line and non 
Coastal Plain aquifers north of the Fall Line (U.S. Geological 
Survey, 1985 p 309). Depending on location, these aquifers are 
recharged by precipitation, 711 5776 drainage seepage from 
surtace-water systems, or leakage through confining beds. Three 
major arcas of the State (fig. 242) have special State regulations 

rotecting ground water. The Pinelands Region has stringent con 
trois on development and removal of ground water from the region 
in order to protect the ecology of it's wetlands. The two Water Sup 
ply Critical Areas have controls (reductions) on pumpage to allow 
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Illustrations 






Figure 1.--Selected geographic feature and 1985 population distribution in 









New Jersey 










Figure 2.--Principal aquifers and related water-quality data in New Jersey. 



















Figure 3.--Selected waste sites and ground-water quality information in 
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